AD635717

AD

65-781

EFFEC: OF CONVENTIONAL LUBRICANTS UPON
RESI1.I-BONDED SOLID FILM LUBRICANTS

TECHNICAL REPORT

CLEARINGHOUSE
NICAL INFORMATION

FOR DBRAL SCIENTIFIC AND
T
Harddopy | Miorefishe Robert L. Young

?w&

IATS

. L— FPPDD
T A [ J

/20

S —

U. S. ARMY WEAPONS COMMAND

ROCK ISLAND ARSENAL
RESEARCH & ENGINEERING DIVISION

-

Be tAvallabIe Copy




R Tt T

Th.e effect of conventional lubricants upon the
wear life and corrosion protection afforded to steel
su:faces by two resin.-bonded solid film lubricants
is listed,

The following information was obtained from
this investigation:

1. When a resin-bonded solid film lubricated
surface is contaminated with conventional lubricants
and the contaminant is not thoroughly removed, the
vrear life was generally lowered.,

2. Certain of the conventional lubricants
lessen the corrosion protection while others have ne
significant effect on the corrosion protection afforded
by solid film lubricants.

by R. L. Young
Rock Island Arsene!
Reck Island, Mlinels

Effect o/ Conventional Lubricants Upon

RESIN-BONDED
SOLID FIiLMmM

OBJECT
To determine how conventional oils, greases and
hydraulic fluids affect the wear life and corrosion
protection afforded by resin-bonded solid film lubri-

cithts,

INTRODUCTION
Army apnlicatis>ns for resin-bonded solid film
lubricants are becoming more numerous. A solid film
lubricated surface is not readily discernable, especially
to personnel in the fleld. Consequently the probability
that conventional lubricants would be applied over dry
film lubricants either intentionally or accidentally is

Prosented at the 19th ASLE Annvel Mesting
(n Chicmse, May 2¢-20, 1944

Lubricants*

always present. During the past several years that
this laboratory has been inveatigating solid film lubri-
cants, contaminution with conventional oils, greases
or rust preventives occurred on occasions. If such
contaminants were not completely removed the wear
life of the solid ilm lubricant was usually reduced.

A thorough investigation of the total effect of the
conventional Jubricants upon the solid film lubricants
became imperative. Because of Army demands that
a solid film lubricant protect against rust and corro-
sion, as well as lubricate, this factor was also included
in the investigation. Methods of counteracting any
deleterious effects of such lubricants were considered,
50 that effective decontamination measures could be
recommended.

*The ascertations or opinions expressed herein are those
of the author and do not necessarily represent those of
the Army Materiel Command.

*'‘Reprinted by special permission from the American Soclety of Lubrication
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PROCEDURE
A. The effect of conventional lubricants on the
corrosion protection aiforded by resin-bonded solid
film lubricants was determined by exposing 2 x 3 inch
paaels made from AISI 1020 steel, in the 20% nalt
spray cabinet using Federal Test Method 4001 1 (1).
The panels were treated as follows:

1. 78 panels were grit blaated to a surfsce finish
of 1456 — 155 microinches rms. then zinc phosphatized
in one batch, according to Specification MIL-P-16232b,
Type 2, Class 3 (2).

2. Half of the panels were conted with resin-
bonded solid film lubricant A (developed at this
Arsenal) (3). This lubricant consisted of molybdenum
disulfide, a synergistic metallic oxide and a amall
amount of an acid acceptor dispersed in an epoxy-
phenolic resin system. The other half of the panels
were coated with lubricant B (a proprietary material).
This lubricant is believed to be mainly molybdenum
disulfide in an unknown type of thermosetting resin.
I'he coatings were applied by dipping the panels in
the lubricant for approximately 8 seconds. hanging
on a rack to air dry for 30 minutes then placing the
rack in an oven heated to 400 F = § F to cure for one
hour; this resuited in a coating thickness of .0004 to
000G inches.

3. Lubricant coated panels, in triplicate, were im-
mersed in ench of the conventional lubricants, listed
in Table 1, for one minute then hung in an oven main-
tained at 125 F = 2 F for one week.

FARLE L—CoxveNtionat Lrnnicasts Usen

NEECIFICATION

LUKRICANT INVOLVED
1AL e grease MIL-G=10024H
3 Tieetor hase grease MIL-G-327SA
LN oL grease

1o en] grease
s Luane Jbrica!ing oil, Grade 10 MIL-T.-210418
h. Prescrvative lubrieating oil, general
Honnee MIL-L-044B8
7. Umiversal gear lubrieant MIL-I-210518
S. Preserviative lubricating oil, medium MIL-L-3150
9. Lubrieating oil, aynthetie base MIL-L-78081)
L Preservative ail, hvdranlie MI1L-0-8083A
11, Hydraulie fluid, petealeum huse MIL-H-5600A

12, Hydraulie fluid, peteoleum bawe (wpecinl) MIT-11-138068A

B. The effect of conventional lubricants on the
wear life afforded by resin-bonded snlid film lubricants
was determined by means of the Falex Lubricant
Teater. Falex pins and V-blocks, made from AS1 3135
steel and 1137 steel respectively, were treated as in
Procedure A, Parts 1 and 2. The solid film coated
specimens, enough for triplicate tests, were placed in
50 ml. beakers and covered by each of the conventional
lubricants. The benkers were then placed in an oven
maintained at 126 F = 2 F for one week. The speci-
mens were then left immersed in the conveational
lubricants at room temperature until they could be
run in the Falex Machine. The specimens were run
at a constant jaw lond of 1000 pounds or approxi-
mately 50,000 psi in three series of conditiona ns fol-
lows:

Series I, with the test specimens wet with the con-
ventional lubricant.

Series 11, with the conventional lubricant removed
an completely as possible with clean tissue paper.

Series III, with the conventional lubricant re-
moved by several washings in warm (125 F) dry clean-
ing naphtha.

The eriterion for lubricant failure was an increase
of 10 inch-pounds torque above the initial steady state
torque at 1000 pounds jaw load. Wear life was the
time in minutes at which the increase in torque was
observed. Nine control tests were run with each solid
film lubrieant, preparing specimens according to Pro-
cedure A, Parts 1 and 2.

RESULTS AND DISCUSSION
Results of the 209 salt spray test, listed in Table
2, show that, with solid film lubricant A coated panels,
five of the conventional lubricants had no effect on
the corrosion protection, while 7 had varying adverse
efTecta on the corrosion protection afforded by the aolid
film. With solid film lubricant B, which, according

TABLE 2.—8aLt 8raay ProteCTION
Arrororp ny Souip Fium Lusricants

HOUKRS TO PAILURY
ZINC PHOAPHATIZED
STEEL PANELN

COATED WITH COATED WITH
ROLID FILM BOLID YIIM

CONVENTIONAL LUBRICANT LUBRICANT A LURRICANT W

1. The conventional lubricants were then com- ; ?)li:,:;::'m‘:em"m l-,?; “;
pletely removed from the panels by dipping in several 3. Hilicono grease 0 '
changes of warm (125 F) dry cleaning naphtha con- 4. Polyglycol grense 200 2
forming to Fed. Spec. P-D-680 and hung at room 2 {',"'"“ lub. cil, grade 10 200 5

. . Pres. lub. oil, general
temperature until dry. purpose m 2

3. The panels were then exposed in a 20% salt 7. Univeraal gear Jub, 120 1
spray cabinet operated at.a temperature of 95 F and 8. Pres. lub, oil, medium 140 2
a solution collection rate of 1.0 to 1.4 ml. per hour. 9. Lub, oil, synthetic 170 1°
Failure was designated as the number of hours re- :? {}3’3;:.‘.\2:‘%&'3"“" 1 '
quired for the three rust dots to appear on at least ) potroleum |,,.'.... 120 9
two of the three test panels. 12. Hydraulic fluid,

Three control panels were put through the same petroleum haze, apeeial 170 2
procedure with the exception of section 3. Nono 200 2
Journal of the American Saciety of Lubrication Engineers PYYY
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TABLE 3.—Faex Wean Live oy Nonip l"lvl.ll

e A - -

(MINUTEN)

KOLID PILM
LUBRICANT A

NOLID FILM
LOHRICANT 3

LunricanTts artenr Exrosune To s and (iepases

[ l'?\.l NTHON AL LUBRICANT M| " 113 1 " m
Lo AR puspose greane 1 200 43N —..*Ml;‘-__‘m o 4 ) ‘;'il
2, Diester grease 10 326 400 23 2 ;5"
4. Silicone grease 0 KYa} 141 ;) 76 “2“'2
1. Polyglyeol grease 10 301 7 5 X 2;0
5. Kngine lub, oil, grade 10 17 500 457 43 4 234
G. Pren. lub. oil, general purpose 1 301 347 a7 s 173
7. Universal gear lub. 20 568 437 347 4 236
X. Pres. lub, oil, medium 19 809 2717 03 2 207
. Lub, vil, synthetie 15 488 358 23 5 184

10, Pres. vil, hydraulie 1 352 463 10 8 108

11, Hydenulie fluid, pet. base 2 © 89 489 12 43 249

12, ilydeaulic luid, pet. hase apecinl 2 ss8f 483 [} 8 238

None, av. . 34 215

*t - Lubricant not removed. "
1 - Lubricunt removed by wiping.

1t - Lubrieant removed with naphtha,

to control panels, produced a coating with less cor-
rosion protection ability, six of the conventional
lubricants had nb effect on the corrosion protection,
three increased it and three shortened the corrosion
protection. The repeatibility of the salt fog test hss
not been established. Neither has the standard devia-
tion. The general concensus is that the results are
considered equivalent unless they deviate more than x
207 . Upon this basis, the above conclusions appear
rensonable.

The effect of conventional Jubricants on the wear
life of the solid fAlm lubricant coating is shown In
Table 3. The following observations appear valid:

1. When resin-bonded solid film lubricated sur-
faces become wet with any conventional lubricant and
the lubricant is not ramoved (Series 1), the wear life
of the solid ilm coating is greatly reduced. In the one
exception, solid film lubricant B coated specimena, wet
with conventional lubricant No. 7, the extended wear
life was attributed to the gear oil and the additives
present,

2. When resin-bonded solid film lubricated sur-
faces become wet with conventional lubricant and the
lubricant is removed as completely aa possible with
clenn tissue paper (Series 1I) the wear life of the
solid Alm coating was uncertain. In the case of solid
film lubricant A, the wear life was restored to near
or better than that of the average control. With solid
film lubricant B, the wear life was greatly reduced,
in most instances, to less than the value of the corre-
sponding Series I condition. The standard deviation
of the wear test is about = 20 minutes.

3. When resin-bonded solid film luisicated sur-
fuces become contaminated with a conventional lubri-
cant and the lubricant is removed completely with sev-
ernl washings in warm (126F) dry cleaning naphtha,
the wear life of both lubricant. A and lubricant B was
restored to near that of the lubricant before con-
tamination. There are some unexplainable fluctuations
in the wear life for some lubricants, however, so only
the general trend can be stated.

There was one exception to this observation In the
cune of Solid Film Lubricant A. After removing the

224

conventional lubricant No. 4, a polyglycol grease, the
wear life was greatly reduced. This was true of ol
three testa run.

Contamination with conventional lubricants in
general, appears detrimental to a solid film lubricant
(4). The degradation depends upon the grease or oil
{nvolved and also upon the formulation of the dry film
lubricant. The cause of this degradation has not been
fully established. It may be due to a softening of the
resin binder. Crump(4) discusses this possibility and
also proposes another one. He suggests that the oils
penetrate between the flbers of the binder and when
subjected to & load the pressure teara the fibers apart
und loosens them from the metal. Observations in this
Laboratory tend to support this latter theory. Either
occurence could explain the cbserved lowering of wear
life.

SUMMARY
Conventional lubricating olls and greases in gen-
eral, have a deterlorating effect upon resin bonded
solid Alm lubricants. This adverse effect can be prac-
tically nullified by removal of the contaminating oil
or grease by washing with a soivent. Wiping with a
cloth helps in some cases but is generally not as ef-

fective as washing with naphtha.
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